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recognized that a cylindrical aduate tapered at the 

be convenient; but it would robably not be.found in the 

ilrustrations follows. A model is also available for ex- 
amination at  the Weather Bureau office in Washington. 

bottom and having a capacity o T 50 drams or more would 

o en market. A detailed a escription of the.gage, with 

DESCRLPTION OF FLUID DRAM RAIN-GAGE 

The assembled gage is cylindrical, with outside diameter 
5% inches, and over-all height 15% inches, designed 
upon the general plan of the Snowdon rain-ga e, well 
known in England, but with dimensions an8 parts 
chosen with a view to construction from standard 
material. The complete instrument consists of the 
following arts: 

1. The r ody.-This is a sheet copper, cylindrical can, 
12 inches deep, and with diameter as near to 5.359 
inches as is practicable in construction. This can may 
also be used as a snow gage. Remembering that the 
probable error in the catch of snow is much greater than 
rn the catch of rain, it  will be apparent that if the diameter 
of the copper can approximates the above value, snow 
collected in it may, when melted, be measured in the 
glass graduate. 

2. The funnel collector.-This is a sheet-copper cylinder 
5.6 inches inside diameter b 4% inches long, with the 

u per half of the cylinder gives depth to t e collector. 
‘&e lower half telesco es over the gage body for a distance 

slo e to a central outlet formed by soldering in a piece 
of $ rass tube %-inch inside diameter by 1-inch long to 
form a discharge spout that terminates about 1 inch 
below the lower rim of the cylinder. A groove rolled in 
the c linder serves to rovide a definite stop for the 
funneyproper, gives ad 2 itional stiffness to the construc- 
tion, and forms a stop when the funnel is placed in 
position on the gage body. To the top of the funnel is 
soldered a stiff brass ring. This ring is important since 
it defines the area of collection. I ts  inside diameter must 
be turned true to 5.359 inches, with assurance that the 
actual result is within 0.01 inch of the specified diameter, 
and from the to the metal must be cut awa to roducc 

horizontal in a way to form a knife edge to “split the 
drops of rain. ” The brass ring is rabbeted out one-ei 11th 

the copper funnel may be soldered. Probably the best 
procedure is to have a molder make a solid cast Lrass 
ring three-fourths inch high by three-eighths inch thick 
by 5% inches outside diameter and have a good machin- 
ist do the finishing work. 

3. The retaining bottle.-This is simply a half-gallon 
commercial glass vinegar jug intended to hold the rain 
and prevent evaporation until a measurement is made. 
If it should be broken through freezing or otherwise 

.another may easily be obtained. I t  centers loose1 in 

the funnel into the neck of the bottle mthout special 
effort. 

4. The qraduah or measuring vessel.-It is best to have 
a graduate marked in fluid drams because of the greater 
accuracy attainable. However, the total capacity of a 
raduate so marked is generally. only 16 fluid drams, and 

fence it is a good pian to have at  hand several auxiliary 
bottles which may be calibrated by pouring into them 
from the accurate graduate enough water to bring the 

funnel proper soldered to t z e sides halfwaz up. The 

of about 2 inches. T R e funnel proper is made with a 45’ 

a slant outwar T; and downward about 60 Z P  beow the 

inch on its lower inner side to form a recess into w % ich 

the age body, thus directing the discharge spout 9 roni 

height to a point which should be marked in the neck. 
These calibrated bottles ex edite the measuremestg of 
heavy rains. Actual trials %y different observers have 
demonstrated that in 16-ounce graduatas marked ip 
fluid ounces the necessary eye inte olations betweep 
the lines can be made with a reasonab T e degree Qf acou- 
racy. Readings are always made by looking horizontally 
across the lowest part of the curved meniscw of the 
water surface. 

5. Conversion.-In a gave constructed as above 1 
fluid dram equals 0.01 incg, 1 fluid ounce equals 0.08 
inch, 1 pint equals 1.28 inches, 1 quart equals 2.58 
inches, one-half gallon equals 5.12 inches. In cam of an 
unusually heavy rain the jug may overflow, but we sti l l  
have a reserve capacity in the can to care for a total 
rain of 10 inches. 

to these specifications was as follows: Cop er body an 
funnel, $4; brass rim, $1.78; retaining t ottle, $0.15; 
16-dram graduate, $0.60; total cost, $6.53; overhead a d  
profit not considered. 

7. Manufacture.-The best method of construction is 
to have the entire gage made by a competent manu- 
facturer of meteorological instruments; but where such 
manufacturers are not accessible the brass ring can be 
cast by a molder, then turned true b a machinist, then 
taken to a sheet-metal worker to be t uilt into the gage. 
This method of construction places upon the owner 
final responsibility for the accuracy of the collector. 

T H E  CRITERIA OF A COLD WINTER 
By ALFRED J. HENRY 

9 6. Cost.-The cost of a sample gage made acco 

The need is often felt of criteria to briefl and pre- 

Comqon usage empIoys 

Common usage, however, is notoriously inexact and 
different persons use the above-mentioned adjectives in 
a different sense. 

The writer has sought to classify winters as a whole, 
meaning the usually reco nized winter months of De- 
cember, January, and Isb””.rl, accordinL to the 
abnormalities of temperature whic these mont exhibit. 
He has also attem ted, although unsuccessfully, to 

money loss suffered by transportation and agriculturd 
interests as a direct result of adverse weather. 

At present there is no organization under Government 
control through which a census could be made of the 
economic results of severe winter weather, and, more- 
over, difficulties arise in the exact delimitation of the 
areas that suffered economic loss. These and other 
conditions operate to restrict the useful criteria to those 
of a meteorological nature. 

The chief meteorological criteria must of necessity be 
temperature and precipitation, of which the latter, in 
winter, is of secondary importance. 

Tem erature data may be utilized in several ways, for 
exampe, P in order to determine the months of 
cold, the number of days with minimum beow an 
arbitrarily selected figure may be compiled; or, instead 
of using absolute minima, departures from the montwy 
means ma be used. Any temperature data u t i k d  

of the region, articularly the degree of continentatity 

cisely express the degree of abnormality o 9 a season, 
articularly the winter. 

hard, severe, or mild and open, to le- 
the two extremes usually experienced. 

attach weights to t % e different winters based on the 

$eaht 

must be ar t itrarily selected with reference to the climate 

that obtam. % umerow trials have been made in order 




